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1. Research background
Normal flooding year = average 
flow 1980-1986 (except for the 
1984 flood year)
a.24 % decrease of land area 
above normal flooding
b.84% area under normal 
flooding depth
4. Results
Deviation of hydro-climatological parameters in the dry season from the mean of the pre-barrage period 
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The Daily Star, 08.24.2009
Kyle Knight/IRIN, Satkhira
What are the key factors causing floods and droughts?
2. Methods
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5. Results
6. Conclusions
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Area: 42,000 km2
Population: 30.47 million
Pre-barrage 
(before 1976)
Extreme Floods (1988, 1998), 
Extreme Droughts (1999,2006):
Anomalies of hydro-
climatological factors 
( rainfall, temperature, 
ET, flow)
Change in land 
elevation with respect 
to flooding depth
River water level (WL) 
crossing danger level (DL)
Sedimentation
River flows
(flow accumulation 
curves, Flow duration 
curves)
Man Kendall trend, Sen’s 
slope tests
3. Results
Change in flows with respect to pre-barrage period
Changes in land types with respect to flooding depth
Contribution of floods by major rivers
Normal flooding year = average flow 1980-1986 (except for the 1984 flood year)
Water Level Stations Data Period
2 sided p-
value
Trend
Non-Tidal SW 90 1910-2014 1.5E-05 Decreasing
Tidal
SW 244 1960-2009 4.5E-01 Increasing
SW39 1976-2009 2.2E-16 Increasing
Trend: Days above DL
Station Data period
Man Kendall 
trend test
Sen's slope 
(ppm/day)
SW 90 2000-2008 2-sided p-value 
=< 2.22e-16
0.45 
SW91.9L 1992-2010 0.2
Sedimentation at Ganges river
Ganges: WL above 
DL is decreasing
Yamuna: WL  is 
almost same
i. Drastic reduction: dry season flow
ii. Temperature and ET: Statistically 
significant increase
iii. No statistically significant ch nges in 
rainfall
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i. 24 % decrease of land area above normal 
flooding
ii. 84% area under normal flooding depth
Key factors for Floods:
i. Drainage congestion due to high sedimentation
i. Raising the riv r wate  level relative to the polder surrounding land
ii. Rainfall water => water logged condition
ii. Backwater effect
iii. Land subsidence
*** Negligible contribution from Ganges river flow
a. Statistically significant decrease in Ganges WL level overtopping the DL
b. Duration above DL is also decreasing
c. Ganges flow is decreasing
d. ≈ 20%-25% contribution in extreme floods (1988, 1998)
Key factors affecting Droughts
i. Reduced dry season flow
ii. Statistically significant increasing trend for temperature and ET
iii. Negligible amount of dry season rainfall (normal condition)
F0 = 0 to 30 cm intermittently flooded land
F1 = 30 to 90 cm seasonally flooded land, F2 = 90 to 180 cm 
seasonally flooded land
F3 and F4 = More than 180 cm seasonally flooded land
Gorai Bridge, Magura, The Daily Star, 10.21.2014
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River erosion
Backwater effect 
7. Future Plan
To develop a comprehensive water management plan that can minimize floods,
droughts and support future water availability in this freshwater deficit region.
With treaty 1 (1976-1989) 
Without treaty (1990-1997) 
With treaty 2 (1998-2015)
Post-barrage 
(1976-2015)
Water year (April-March)
Reduction of dry 
season flow
High seasonal 
variation
Evapotranspiration (ET): 
Complimentary relationship 
method (Anayah & 
Kaluarachchi, 2012)
Increase River erosion 
Reducing river carrying capacity
High 
sedimentation 
Floods and Droughts
Data Period
